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ABSTRACT 

This study considers the effects of course types on 
reading, mathematics, and critical thinking skill gains for college 
freshmen. Course groups, arranged hierarchically in three tiers from 
large groupings down to individual courses, are used as units for 
analysis. Both Hard Applied and Hard Pure Biglan-paradigm course 
groups contributed to progress in mathematics, whereas no effects are 
revealed at the large grouping level for reading or critical 
thinking. At the second tier, applied science courses and pure 
humanities courses contributed to reading gain, applied science and 
pure math and science courses contributed to math gain, and the soft 
social science courses contributed a significant but negative effect 
on critical thinking gain. Individual course effects are also 
reported. The appendix provides responses to a follow-up survey 
question asking students to indicate their freshman year course 
taking patterns. Contains 13 references. (Author/GLR) 
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Associates, 1988). Common groupings of courses of all types may then be 
compared to each other for effectiveness in various learning areas. This 
unit of analysis is holistic in approach, as it approximates a full picture or 
academic major effect. Yet each student moves through the curriculum in 
a unique fashion; and the possibility exists that no -typical- or -classical- 
course taking pattern occurs at a frequency which allows characterization. 

An alternative to this method is the grouping of courses 
according to similarity in subject matter. Effects of similar subject courses 
in "blocks" may then be observed in their effectiveness in the promotion of 
learning in different skill areas. With course groups as a unit of analysis, 
the nature of learning across a student population may be observed as an 
effect of course type. For example, the effects of courses in all sciences on 
the learning of math or reading may be considered. Or, the effects of a 
particular type of science course on critical thinking, for example, an 
applied science such as engineering or pharmacology, may be considered. 

Any grouping of courses for the investigation of learning 
effects should employ a parsimonious, topic-sensitive classification which 
reflects basic differences among courses available to freshman college 
students. An ideal choice for course classification is Biglan's (1973) 
inclusive and systematic division of disciplinary fields, validated and 
employed over the last two decades in a number of investigations. This 
division of disciplinary fields has consistently located the lines of 
separation among fields of college study for a variety of purposes, 

A challenge to the discovery of effects with this type of 
grouping is the determination of an appropriate sized group of college 
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(1973) class* T mOS, br<>ad Ca,e80riZaU ° n ». Biglan 

(1973) creation of subject uslng subject rf ^ ^ 

Parens, and pure to applied orientation. Belds are sorted according ,o 
*e degree of confonniry in disciplinary paradigm, and ,o the degree If 
commirment for practical application. The physica, sciences 
mathematics, and computer science, for exampie. all emp,oy consistent 
dtscphnary P aradig ms , where other fields (such as Utetature. history 
P*ycho,ogy. or ungues, may use many or .ess defined paradigms. ' 
Pharmacol and engineering are fields where practical apphcadon is 

as much. Because each fieid has a "soft/hard- designation, and a 
^ure/appHed" designation, all undergraduate fie,ds of study fan tot0 one of 
*efoUow,ng four categories: Hard Appued Coupes. Hard Pure Courses, 
SofiApphedCou.es, and Soft Pure Courses. This categorization creates 
four dtstinct, saUen, groups of fony-seven (see Appendix A) 
undergraduate courses possibilities. 

Bieian T mediUm - SilSd 8roUpto « ™ Categories of these four 
Btglan-paradtgrn group, Hard Apphed Courses inchrde three gene,* 
Cec, matter areas: science, mad,, and computer study. The Hard Pure 
Courses contain oniy ntath and science. Since the remedial mad, courses 
are beheved to be of a nature separate from the coliege and advanced and 
courses, they are considered separate*. Therefore, three hard pure topic 
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never a subject matter in itself except as a remedial offering. The latter 
two skills are considered the by-products, not the subjects, of a college 
curriculum. 

In addition, reading and critical thinking skills may be less 
finite; they may be more difficult to convey in courses. Perhaps 
significant math gains are made upon the learning and practice of a 
particular and finite set of formulas and procedures, and with the use of a 
limited number of numerical tools. Critical reasoning, which involves the 
application of procedures in an infinite number of unrelated 
circumstances, and which is applied differently in each case, may require 
the length of several college years to develop. Reading gains, which 
-involve increased vocabulary and cultural literacy, require knowledge and 
skill acquisition in the expansive, non-finite arenas of world culture and 
the English lexicon. 

Not only are some cognitive skills more conducive to gain, but 
some course types appear to be more conducive to the production of 
cognitive skills. As surprising as the weak effect of remedial courses is the 
strength of effects from pure and from applied science courses: in the 
latter case, especially engineering. Though neither course type above is 
intended as a course in math or literacy, both course types contribute to 
these skills. The salient element may be "rigor,* or course level of 
difficulty. Perhaps the pure and applied sciences require extensive out-of- 
class work and demand a high level of student engagement ir skill 
development. Effects would therefore be better related to course difficulty 
than course quantity. 
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It is suggested that, in further study, the pure humanities course 
grouping be further subdivided. Courses in such areas as dance, religious 
studies, music performance and foreign language are probably too 
disparate in topic to be considered in one grouping. In addition, since 
literacy development is different for speakers of English as a second 
language, some statistical control for first language might be explored. As 
has been suggested, procedures to document not simple course grouping 
effects but course constellation contributions should be used to 
supplement this exploration to account for course combinations and their 
effects on cognitive skill increase. 
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Appendix A 



The NCTLA follow-up survey requests students indicate their freshman year 
course Tta^g patterns . Five of the survey's questions are worded in the 
following manner: 



12. Please indicate the number of college courses you have^i m 
each of the following natural sciences or engineering fields by 
cycling the appropriate number after each course category. 

(Please circle only one number in each row.) 

i ? ? 4 5 

Astronomy 0 \ * . 4 5 

Biology 0 \ \ | 4 5 

Botany 0 i * ^ 4 5 

Chemistry 0 1 ' 4. 5 

Engineering 0 i * 



Courses Usted in this type of question include, in addition to those listed above: 

Geology, Microbiology, Physics, Zoology, Pre-Algebra, Algebra, Calculus, 
Statistics, Computer Science, Geometry, Matrix Algebra, Accounting, Business 
Math, Anthropology, Audiology/Speech Pathology, Child and Family Studies, 
Communications, Economics, Geography, History, Political Science, 
Psychology, Sociology, Social Work, Drawing, Drafting, Architectural Design, 
Criminology, Education, Study Skills, Agriculture, Business, Physical Therapy, 
Pharmacy, Physical Education, Nursing, Computer Programing, Art History, 
Art Appreciation, Studio Art, Dance, Theater, Music Appreciation, Music 
Performance, Composition or Writing, English literature, Foreign Unguage 
Humanities, Philosophy, Linguistics, Classics, and Religious Studies. 



Note: The following courses were taken byjifi students in this freshman 
sample: 

Zoology, Child and Family Studies, Architectural Design, Physical Therapy, 
Agriculture, Applied Art, Social Work. 
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TaMel: Large Groups: Biglan Category Effects 



Jndcoencknt Variables 


Reading 


Mathematics 


Critical Thinking 


Fall Pretesi 


0m f m ~ AAA 

.7611*** 




.6422*** 


Hard Applied Courses 


.0460 


.1116* 


.0180 


Hard Pure Courses 


.0680 


323*** 


.0822 


Soft Applied Courses 


-.0048 


-.0021 


..0280 


Soft Pure Courses 


.0570 


.0424 


-.0347 


• p < . 05. p 


< . 01. •*• P < • ooi 



Table 2: Second Level Effects 






Ip^ncndem Variable* 


Reading 


Mathematics 


Critical Thinking 


Fall Pratatt 


.7236* 


.5162*" 


.6067** ■ 


Had Appii^i cayngji 








Scianca 


.0964* 


.1O09* 


.0233 


Computers 


-.0103 


-.0235 


.0645 


Math 


.0533 


.0756 


-.02 19 










Scianca 


.0062 


.1424" 


.0095 


Math 


.0304 


.2067** 


.0235 


Ramadial: Math 


-.0622 


-.0S22 


-09S9 


Soft Apdiad Couraaa: 








Social Scianca* 


..051 1 


.0662 


-.0071 




Humattitiaa 


.0601 


-.0450 


-.0184 




Soft Pure Courmet: 










Social Scianca* 


-.0592 


.0078 


-.12M* 


Humaniti** 




.0449 


.093S 




Ramadial: Study Skills 


-.014S 


-.0642 


-.0253 




•p«c.G5, ••p<.01. 


■••p < .001 
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Table 3: Goose Level Effects for Reading, Mathematics and Critical Thinking 



Reading 




Mathematics 




Critical 'A hinting 


Hard AddHc^ Science 




HardAonlied: Science 




Soft Pare:: Social Science 
















Fall Pretest 


.7671"* 


Fall Pretest 


.6958 s * s 


Pall pt»tMt 




NurSBg 


.0000 


Nvsing 


.0208 


Economics 


•.0926 


Pharmacy 


.0051 


Pharmacy 


.0107 


vjcognpay 




Drafting 




Drafting 


-.0156 


Ptvrhfltow 


-.0092 


Engineering 


.0814 p<.l 


Engineering 


.1318* 


ABiaropotogy 




Soft Pare: Humanities 




f^fdPare: Science 






••1181 s 


Fall Pretest 


.7440 sss 


Fall Pretest 


.6923 sss 


Cat in In tv 
ti v«» iwjv 


.0110 


Composition 


.0906 p<.l 


Geology 


-.0494 


Pnlif icai finance 


-.0344 


Kte&c Appreciation 


.0343 


Astronomy 


-.0065 






Dance 


-.0500 


Botany 


.0645 






Classics 


.0122 


Microbiology 


.0101 






Religion 


-.0093 


Biology 


.0575 






Studio Art 


.0522 


Chemistry 


.1002 p<.l 






Mnsic Performance 


.0628 


Physics 


.0342 






Theater 


.0195 


Hard Pare: Math 








Philosophy 


-.0221 


Fall Pretest 


.5626 sss 






Heaaajtks 


-.0481 


GeoeKtiy 


.1184 p<.l 






Uagaistics 


.0203 




.2977 sss 






Foreign Languages 


.0801 


Matrix Algebra 


-.0869 






Drawing 


.0092 










Eaglish Uteratare 


.1399" 










Art History 


.0264 










• p<.05, w »<.01. 


— p< .001 





Figure 1. Overview of Course Grouping Structure 
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